B. increased amniotic pressure; and C. the theory of nidation.
A.
(1) Shuttleworth stated as long ago as 1909 that the Mongol is the product of uterine exhaustion and that the advanced age of the mother, previous frequent childbearing, also toxic influences leading to reproductive exhaustion, and further exhaustive illnesses of whatever kind during that period of gestation may produce a Mongol.
His views have been widely accepted. Tredgold reported that in a large proportion of cases there was a history of ill-health, privation or anxiety of the mother during gestation.
A number of investigators found or suspected lack of certain vitamins and hormones. Tredgold for example postulated that lack of a hormone or of hormones and vitamins in the mother during pregnancy may cause a certain alteration in the germ chromosomes. It would certainly be worth while to investigate further on these lines though in my opinion the cause is to be found elsewhere.
Stoeltzner reported three cases in which hyperthyroidism in the mother was followed by the birth of Mongoloid children. Lanz experimenting on goats showed that after extirpation of the thyroid gland cretinoid baby goats were born. Geyer in 1937 stated that lack of hormones leads to some damage to the ovum or prevents its maturation.
In a recent publication Benda, Dayton and Prouty suggested that the lack of some hormones which are essential for' the development of the fcetus, especially the lack of gonadotrophic, thyrotrophic and chondrotrophic hormones during the prenatal period are the factors leading to Mongolism.
According to Lionel Penrose, Mongolism, although in some degree genetically determined, may owe its origin to diminished potency of the secretions of the corpus luteum, i.e. progesterone, which is responsible for the normal embedding of the fertilized ovum into the uterine wall.
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(3) Syphilis.-Sutherland in 1899 found syphilis in 11 instances out of 25 cases with 3 probables. Babonneix and Blum reported 2 cases of positive syphilis in Mongols. Lind in Australia noted a close association between Mongolism and svphilis and pointed out that miscarriages appear with unusual frequency in women who give birth to Mongols as well as in other congenital mental defective families. Riddel and Stewart postulated that under certain conditions a syphilitic infection of the mother may cause biochemical changes which are ultimately expressed in the physical peculiarities of Mongolism.
B. The theory of increased amniotic pressure.-W. M. van der Scheer in an exhaustive review of Mongolian Idiocy published in 1927 grouped the Mongol together with cyclopy, cebocephaly, arhinencephaly and malformations of the palate and said that all these congenital aberrations owed their existence to too narrow an amniotit sac and too high a pressure inside it. Approximately in the sixth or seventh week of embryonic development serious harm is done to the growing foetus. But this author stresses the point that such a pathological amniotic sac or too high a pressure in it are always caused by a wrong implantation of the ovum into an abnormal and unhealthy mucous membrane of the uterus. The predisposing factor, therefore, is the pathological state of the mucosa. He also says that the age and the condition of health of the father have no significance in the causation of the Mongol.
C. The theory of nidation.-Aveling in 1874 introduced this term which means: embedding or "nesting" of the impregnated normal ovum into mucous membrane of the uterus. It is well known that during the early period following impregnation the ovum has to rely for its nutrition on the surrounding tissue fluids only, this takes place through osmotic processes without the help of any blood-vessels which develop some time later. It is quite understandable that a mucous membrane having to serve as a nidus for the impregnated ovum must be perfectly intact and healthy in order to guarantee adequate supply to the foetus. If, however, at this early stage of embryonic life, the. normal nutrition of the foetus is hampered by any harm done to this mucous membrane, a pathological development of the foetus may follow. This harm may be caused by various factors. Curettage, the prolonged use of deep X-ray irradiation, the irritant action of various abortifacients, the toxin of svphilis and others may-lead to considerable changes in the mucosa, and in some cases to sterility, in others to various kinds of mental deficiency including Mongolism.
The influence of abortion, poisoning and other irritants upon the mucosa of the uterus with regard to subsequent pregnancy has been the subject of various investigations (see Doxiades, 1927; Leniz, 1923; Tobler, 1938; and Lereboullet, 1938) . Some time ago my attention was drawn by Professor Nobel to a very interesting publication by Professor Mayerhofer. This author (1940) made inquiries into the histories of the mothers among his well-to-do patients and found that some young mothers not wanting a child used abortifacients or had a curettage performed. When pregnancy occurred afterwards, the first child to be born was a Mongol. He calls these Mongols "Curettage Mongols". He also describes one case where after deep X-ray treatments of the mother which probably caused extensive damage to ovary and uterus a Mongol was born, termed by Mayerhofer "Rontgenmongol". I reviewed 98 cases of Mongolism (Engler, 1944) and found that in 12 instances, or 12-2%, miscarriages immediately preceded the birth of the Mongol. Some of the miscarriages were due to mechanical intervention, some to abortifacients, one to syphilis, and in some cases mothers were rather vague as to the probable cause of the miscarriage.
During the last year I have had the opportunity of investigating the cases of 24 more Mongolian children with the following results: The mothers of 3 children could not be interviewed, of the remaining 21 cases the mothers of 11 children admitted miscarriage preceding the birth of the Mongol while 10 denied any miscarriage or pathological bleeding. Even if the 3 not interviewed are included in the number of negative cases, the percentage of positive cases would be 45.8%, a very high figure indeed.
The number of patients investigated here is very small and no conclusions should be drawn as far as the percentage is concerned. Taking the mean between my findings in 98 cases and this lot it would come to 18-9%. These figures depend on statements from parents -who give information with great unwillingness and diffidence. Thev are prepared to admit a miscarriage by accident, but only few of them will co-boperate to such an extent that they will admit a curettage or the taking of abortifacients.
Of the 11 cases under consideration, for example, 2 were definitely due to curettage, 2 to the intake of abortifacients, one to a fall, while in 6 cases no reasonable clue could be elicited. Their answers were definitely evasive, very vague and one could not help feeling that the information was incorrect or a deliberate lie.
In the great majority of the cases I have investigated I have met with the same findings: mothers gave birth to normal and healthy children who developed and progressed normally, then a miscarriage occurred, and the next child to be born was a Mongol. A certain time elapsed, the mother became pregnant again and the next child or children were normal and healthy individuals without any neuropathXc stigmata. Is it not, therefore, natural to conclude that the intervening miscarriage had brought about a condition in the mucosa of the uterus which eventually proved detrimental to the new human being and resulted in a pathological development?
In the majority of the cases investigated lately confirmation was obtained that between three and six months elapsed between the miscarriage and the following pregnancy. But I have also had several cases under investigation where the interval between the miscarriage and the fresh pregnancy was one year or over. It is, of course, difficult to say how long an irritated and lacerated mucosa requires in order to be restored to normal conditions. Taking into consideration that healing conditions depend on hygiene, treatment, the age of the patient, the number of previous births, exhausting illnesses and so on, we may realize that sometimes many months may elapse before healthy conditions are restored to such an extent that the normal circulation and with it the normal development of the foetus are guaranteed. Generally speaking, the first three to six months following-abortion are the critical period during which the implantation of the impregnated ovum into an abnormal mucous membrane of the uterus may in some circumstances lead to Mongolism. In some mothers, especially in those who have given birth to many children prior to the Mongol, or who have suffered or are suffering from ascending infections of the womb or who are in a poor general state of health, the return to normal conditions of the uterine mucosa may be delayed to a considerable extent. Here we may expect the birth of a Mongol to occur one year after the miscarriage or even later.
A great amount of research work will still have to be done until definite proof of miscarriage as the causative agent is established, but I personally have no doubt that a pathological condition of the uterine mucosa immediatelv preceding the pregnancy is the only cause of Mongolism. This pathological state of the mucosa can be induced by various factors as mentioned already, X-ray irradiations, the use of lead, iodine, phosphorus, quinine, the toxins of syphilis and tuberculosis, acute inflammatory conditions and the irritant action of a number of abortifacients. These factors will in some cases lead to abortion, in others not, but whether they lead to abortion or not, they will alter the normal state of affairs in the mucosa and will severely imperil the nutritional supply to the growing foetus.
As to the influence of age and exhaustion, exhaustive illnesses, lack of vitamins and hormones and other factors which have been postulated as being the causative agents, they certainly contribute to the deficiency in so far as they all exert a more or less important influence upon the uterus, especially during pregnancy. Any factor of any kind that in one way or another is responsible for the normal and unimpeded functioning of the nutritional supply to the foetus, will when out of order contribute to the deficiency. But it should always be born in mind that though they are contributory factors, the fundamental and original basis for the pathological development is the unhealthy state of the uterine mucosa.
The prognosis as to life is bad. Tredgold, Brushfield and Nobel show that many Mongols die in infancy.
Many others succumb in the second or third decade and onlv very few reach the age of 50 or over. Of the 29 Mongols who died in our institution 26 of them died of pulmonary complications.
In some of these cases congenital heart disease was found, contributing of course to early death, but only one patient actually died of heart disease.
As Mongols are prone to bronchial catarrhs and, consequently, are an easy prey and succumb to pulmonary tuberculosis, I would suggest that they be examined at regular intervals.
Those among them vho are not too low grade, should have some physical training and some light manual work in order to overcome their uisual clumsiness and improve their circulation.
The mental prognosis is certainlv not good. Though they are excellent mimics and learn to sing correctly, with advancing age they deteriorate to a low grade of imbecility or idiocy. Still, I have come across some fairly high grade Mongols who are doing 3ome useful work under the supervision of intelligent tutors. I am sure that many a Mongol's mental condition could be improved or at least maintained if he was trained efficiently and thoroughly. Much is still to be done for them in this respect.
My purpose in this paper has been to show that many of the older theories have paved the way for mv view that the unhealthy condition of the uterine mulcosa, caused by various factors, is the only cause of Mongolism. -day, after the lapse of nearly two decades, we can claim that there have been any substantial additions to our knowledge of this problem?
On the clinical side progress has been made. We know more about the incidence and distribution of Mongolism, the study of Mongol twins has yielded information useful to the geneticist and something has been gained from biochemical and pathological research. New theories have replaced old ones, but unfortunately as yet none has been advanced which rests on evidence which is susceptible of either clinical or experimental proof. Cretinous animals are easy to produce, but no one has succeeded in producing a mongoloid rat! After listening carefully to the views expressed by Dr. Engler, I am bound to confess that I am left with the belief that the cause of Mongolism still eludes us. It has long been customary to classify defectives from the aetiological standpoint into primary and secondary groups, denoting respectively, hereditary and environmental causation.
The case for a genetic influence appears to rest largely on the observations that some of the characteristics of the Mongol may be exhibited by parents or by other blood relations, that more than one Mongol may be found in the same sib-ship and that the disease occurs with undue frequency in twins. On the other hand, those who oppose the view that the essential cause is germinal assert, that, according to Mendelian expectation, the larger the family, the greater in it should be the incidence of any given hereditary condition.
Now in the case of the Mongol it is by no means unusual to find that he is one of a large family, of perhaps ten or more siblings, yet even in the largest families the multiple incidence of Mongolism is practically unknown. When more than one is reported, either the Mongols are twins or they are siblings of a relatively small fraternity.
Benda and his co-workers (1943) could find only two examples of multiple incidence in a series of 255 cases; each belonged to a family of three siblings. Furthermore, mental deficiency which is determined by hereditary factors should cause no disturbance of birth order; the primary ament may be expected to occupy any place in the family, he may be the first or the last born or he may occupy any intermediate position, but, as Dr. Engler has mentioned, the position of the Mongol in the family is characteristic-nearly half are the last born and born of mothers whose ages are significantly high. Comparing the ages of 255 mothers of Mongols with those of an equal number of mothers at the birth of defectives who were not Mongols, Benda found striking differences: in the Mongol group 27% of the mothers were over 40, in the second group 3% were over 40.
It therefore seems inescapable that, in any discussion of the aetiology of Mongolism, maternal age cannot be ignored, though consideration of the way in which it operates is obviously a problem of extreme complexity especially when it is recalled that about 17% of all Mongols are the first born. Moreover, unless we assume that the effects of maternal age may operate in one pregnancy but not in the next, it is difficult to understand how the birth of a Mongol to an ageing mother can ever be followed by that of normal children, and yet we know that such an event is by no means uncommon.
In his opening remarks, Dr. Engler states that Shuttleworth was the first to point out that the Mongol was the product of uterine exhaustion. I feel that this is rather too generous a tribute to pay to this writer. Uterine exhaustion is a very vague term, difficult to define, and it must certainly be regarded as nothing more than a speculation unsupported by histological evidence.
As Dr. Engler appears to subscribe whole-heartedly to the theory of nidation, I must confess I was a little disappointed to learn that in the series of Mongols investigated by him, a history in the mother of miscarriage or of the use of abortifacients or the curette was found in only 18-9%. It seems to me that this percentage is so low as to render his conclusions statistically invalid; he has also told us that he was dealing with mothers who, to some extent, were not interested in their children and that, if the parents had been unbiased, the figure which he gives would have been far higher. I am a little surprised to learn of this hesitancy on the part of parents, because, in my experience, which I believe is shared by others, the social class of the parents of Mongols is considerably above the average; many belong to skilled artisan and clerical classes and have an intelligence of a superior order.
In statistical surveys of this kind, the question of controls is important and one would like to know whether an investigation of the maternal histories of a group of defectives who were not Mongols would not yield very similar results.
According to Van der Scheer (1919) , a history of miscarriages is obtained just as often from the mothers of other types of amentia.
Dr. Engler has expressed the belief that the healing tendency of the uterine tissues may be so slowed down that a long time elapses before normal conditions are restored. A delay of this sort would, it seems to me, favour the multiple incidence of Mongolism, yet we know that, apart from the presence of twins, very few families ever present more than one Mongol.
Since it is implicit in the nidation theory that the lesion must occur during implantation of the fertilized ovum, the study of Mongol twins may be expected to provide data for testing its validity. In this connexion, Jervis (1943) points out that the finding of complete concordance in monozygotic twins is difficult to reconcile with the nidation theory, in fact, when nidation takes place the division of the embryo into twin cell groups has already occurred and the possibility presents itself that one cell group may be affected and the other not, resulting in discordant monozygotic twins. The incidence of discordant monozygotic twins should be of the same order as the incidence of discordant dizygotic twins. Now there are on record at least fifty-eight pairs of discordant dizygotic twins, but incidences of monozygotic twins with one-member affected by Mongolism and the other not, have yet to be reported.
My own personal view is that more support could be found for the hypothesis that Mongolism is caused by defective ova, and, although this theory does not harmonize with all the known facts, it is one which deserves more consideration than it has hitherto received.
THE PROGNOSIS OF MONGOLISM Prognosis can be considered from two aspects (a) the mental and (b) the physical. (a) Unquestionably the majority of Mongols are in the lower grades of amentia, and their education is therefore largely a problem of habit training. A review of the intelligence quotients of the last fifty Mongols admitted to Leavesden shows that in only one instance does the mental age exceed ten years and that 90% fall in the categories of idiocy and low-grade imbecility.
The single and outstanding example of high grade deficiency in this series is that of a male Mongol now in his 26th year. With an I.Q. of 73 by Burt's modification of the Binet Simon scale, he shows an even better rating with performance tests, and this is reflected by his ability to do excellent work on the manufacture of tooth-brushes. He possesses an excellent memory and, for a mental defective composes quite a good letter. Mongols of so high a grade are, however, quite exceptional and this is the only example I have encountered in more than twenty years' experience of the condition.
( However, under modern hygienic conditions, institutional Mongols have acquired a rather better expectation of life and it is becoming not uncommon to see Mongols who have reached the "fifties". A feature of those who survive to middle age is the disappearance of some of the characteristics of Mongolism and the rapid onset of symptoms of premature ageing. Most Mongols in their forties look at least fifteen years older. In the female Mongol there does not, however, appear to be a tendency for the menopause to be reached unduly early.
In my experience, endocrine therapy is without influence either on the mental or physical state of the Mongol, but as the majority of my patients have been adults it is possible that less unfavourable results would have been obtained at an earlier age. LIEBOVITZ, A., and YANNETT, H. (1942) Amer. J7. Ment. Def., 46, :30 . VAN DER SCHEER (1919) Nederl. Tilds. v. Geneesk., i, 328. Major Thomas A. Munro, R.A.M.C.: Mongolism is one of the curiosities of medicine. These small gruff-voiced and often placid happy little imbeciles have such a striking appearance that they appear stamped from the same mould and they thus stand out from the heterogeneous mass of mental defectives easy to identify and to the skilled eye recognizable at a glance. The warm-hearted human interest they arouse is perhaps the origin of some of the superficial speculations which have been made about their mtiology. The blood group in cases of Mongolism does not suggest relationship to Asiatic races.
Although Mongolism is the most obvious of all the clinical types of mental defect, minor mongoloid traits occur among other mental defectives. Definite objective clinical criteria are therefore very necessary to make the diagnosis.
Penrose's publications from the Research Department of the Royal Eastern Counties Institution have established facts about the' origin of the abnormality.
Familial cases do occur and also cases among more distant relatives. If a mental defective is a case of Mongolism then the chance of finding another case of Mongolism in the family is ten times greater than the chance if the defective is not a case of Mongolism. There is a low incidence of mental defect among parents and siblings. Miscarriages in the sibship are more frequent than in the sibships of other defectives.
It is well known that the incidence of Mongolism increases with maternal age. But there is a greater incidence in pregnancies before the age of 25 than between the ages of 25 and 29 years. There is a high incidence of miscarriages and infantile deaths just where there is a hiah incidence of Mongolism At the Royal Eastern Counties Institution, 5% of Mongols were born premature and 10% of cases were cases of threatened abortion. Miscarriages and deaths in infancy among the sibs are more frequent than average. The mortality of Mongols in the R.E.C. Institution is six times greater than that in the general population. It seems likely, therefore, that when due allowance is made for these environmental factors, the incidence of Mongolism is very much higher in affected sibships than is usually supposed. The observed familial incidence is 19%. If the rate of miscarriages and infantile deaths among Mongols be taken to be nine times greater than the average, then the estimated incidence of Mongolism in sibships rises towards 25%. It is considerations such as these which suggest that another factor in the causation of Mongolism is a genetic factor, in action irregularly dominant.
The President: During the past forty-five years I have seen over 2,000 cases of Mongolism. It has not, of course, been possible to make an adequate investigation of all these; but I have done so in a considerable number, and I have observed some of them over periods of from twenty to thirty years. The condition appears to be such a distinctive entity that it might reasonably be expected to be the result of some one particular cause, and that this cause would be readily ascertainable. Actually, however, the question of causation is full of difficulties and paradoxes.
As Dr. N. Burke has pointed out, although the great majority of Mongols are easily recognized, there are many defectives who are not Mongols but who present some of the features of this condition, and these are known as "semi-Mongols". In fact, I think there is hardly a single feature of Mongolism which I have not seen in ordinary defectives and some of them are found in normal persons. With regard to the theory of nidation, as pointed out by Major Munro there is great need for control observations, and I have made some attempt to obtain these by inquiring of several of my gynaecological colleagues. All of them tell me that curettage is one of the commonest operations performed upon women and that they have never noticed it to be followed by any special incidence of Mongolism. Also, inquiries which I have made on this point of the mothers of Mongol children have failed to reveal any abnormal amount of curettage, miscarriages or uterine disease. I do not think we know with certainty whether the cause lies in the germ or the environment of the fertilized ovum. At one time I was inclined to think the latter; but since then the number of instances in which more than one Mongol has occurred in the family, the fact that where both twins have been Mongols they have in all probability been monovular, and that where one has been a Mongol and the other normal they have been binovular, has led me to think that the cause lies in the condition of the germ cell. My present view is that Mongolism is in all probability due to a pathological impairment of the germ before fertilization consequent on a temporary hormone or vitamin deficiency of the mother. I fully admit, however, that this is merely a hypothesis, and I agree with Dr. R. M. Stewart that the cause of Mongolism is still an unsolved riddle.
There is one other point regarding prognosis which has not been mentioned. It is that while epilepsy is exceedingly rare in Mongolism, mental disorder is by no means uncommon. I have seen a number of these patients suffering from anxiety states and hysteria, and some who have presented the characteristic features of progressive dementia praecox.
